Background: Every U.S. state has a free telephone quitline that tobacco users can access to receive cessation assistance, yet referral rates for parents in the pediatric setting remain low. This study evaluates, within pediatric offices, the impact of proactive enrollment of parents to quitlines compared to provider suggestion to use the quitline and identifies other factors associated with parental quitline use. Methods: As part of a cluster randomized controlled trial (Clinical Effort Against Secondhand Smoke Exposure), research assistants completed post-visit exit interviews with parents in 20 practices in 16 states. Parents' quitline use was assessed at a 12-month follow-up interview. A multivariable analysis was conducted for quitline use at 12 months using a logistic regression model with generalized estimating equations to account for provider clustering. Self-reported cessation rates were also compared among quitline users based on the type of referral they received at their child's doctor's office. Results: Of the 1980 parents enrolled in the study, 1355 (68 %) completed a 12-month telephone interview and of those 139 (10 %) reported talking with a quitline (15 % intervention versus 6 % control; p < .0001). Parents who were Hispanic (aOR 2.12 (1.22, 3.70)), black (aOR 1.57 (1.14, 2.16)), planned to quit smoking in the next 30 days (aOR 2.32 (1.47, 3.64)), and had attended an intervention practice (aOR 2.37 (1.31, 4.29)) were more likely to have talked with a quitline. Parents who only received a suggestion from a healthcare provider to use the quitline (aOR 0.45 (0.23, 0.90)) and those who were not enrolled and did not receive a suggestion (aOR 0.33 (0.17, 0.64)) were less likely to talk with a quitline than those who were enrolled in the quitline during the baseline visit. Self-reported cessation rates among quitline users were similar regardless of being proactively enrolled (19 %), receiving only a suggestion (25 %), or receiving neither a suggestion nor an enrollment (17 %) during a visit (p = 0.47). Conclusions: These results highlight the enhanced clinical effectiveness of not just recommending the quitline to parents but also offering them enrollment in the quitline at the time of their child's visit to the pediatric office.
Background
The United States Department of Health and Human Services has identified smoking cessation as a national health priority by setting objectives within Healthy People 2020 to reduce tobacco use prevalence and increase the use of smoking cessation services [1] . The 2014 report of the U.S. Surgeon General on smoking estimates that 480,000 people die annually from smoking-attributable diseases in the United States [2] , and there is no safe level of exposure to tobacco smoke [3] . Children are disproportionately impacted by their parents' tobacco use [4] [5] [6] yet parents who smoke often have limited access to healthcare services for themselves [7] . Parental smokers are frequently seen at the pediatric office [7, 8] , and as a result, the pediatric office setting represents an ideal opportunity to connect parents with evidence-based smoking cessation services to help them become tobacco-free.
The Clinical Effort Against Secondhand Smoke Exposure (CEASE) intervention has been developed for the pediatric office setting to help parents quit smoking and reduce children's exposure to tobacco smoke [9, 10] . Through the CEASE intervention, clinical and administrative staffs at pediatric offices were trained to work as a team to routinely and effectively address family tobacco use and exposure through identifying smokers and offering brief assistance with smoking cessation. This assistance comes through prescribing nicotine replacement therapy (NRT) and referring parents who smoke to free smoking cessation counseling services, including telephone quitlines [10, 11] .
Quitlines are free state-specific telephone-based tobacco cessation services that help tobacco users quit through providing a variety of services, including oneon-one telephone counseling, cessation medications, and self-help materials. Smokers can receive quitline services by calling the quitline directly, through a fax referral from a healthcare provider's office, or enrolling online in certain states. To complete a fax referral, a simple onepage fax referral form is completed by the smoker, signed by a healthcare provider (in some cases), and faxed to the quitline. Trained smoking cessation counselors from the quitline will then call the smoker at the telephone number indicated on the fax referral form. The smoker and the trained smoking cessation counselor formulate a smoking cessation plan and carry out the plan over a series of weeks; state quitlines offer a number of free counseling sessions to each smoker (varies by state), as well as additional educational materials. Medications, commonly nicotine replacement gum or patch, are sometimes provided for free to low-income and underinsured populations; distribution of free medication, however, is not always available and often depends on the funding from each state's health department. Beyond the time it takes to hand out and fax in the form, there is no direct cost to healthcare providers for referrals.
Quitlines have a broad reach [12] . They can reduce barriers for access to treatment when compared to traditional healthcare services, and quitlines are accessible to populations commonly underserved by other programs [13] . Quitlines are a well-established evidence-based treatment [4, 12, [14] [15] [16] [17] , yet, despite the free cost of referrals, rates of quitline referrals for parents in the pediatric setting remain low [11] . In a previous paper that compared intervention practices trained in CEASE to usual care control practices, we showed that of the 981 smoking parents who visited pediatric practices in the control group at baseline, 0 % reported being enrolled at the visit in a tobacco quitline [11] . This is an unfortunate missed opportunity to help families become smoke-free as most parents report they would accept a quitline enrollment if it were offered to them from their child's doctor [18] .
Referrals to quitlines in the healthcare setting can be delivered through instructing smokers to call the quitline on their own or in a proactive manner such as sending a fax referral from a healthcare provider's office. Previous research conducted in pediatric healthcare settings suggests that the proactive model where parents complete a quitline fax referral form at the healthcare visit yields greater quitline use [7] compared to instructing parents to call the quitline on their own which had resulted in few calls to the quitline [19] . A study conducted in Australia shows provider-initiated proactive quitline enrollments using fax referral forms led to a quitline utilization rate of 74 % among adult patients recruited from a preoperative clinic [20] . Likewise, a study of adult primary care practices in Oregon demonstrated that proactive qutiline enrollment to the Oregon Tobacco Quit Line using fax referral forms led to a substantial increase in quitline use. While 59 % of fax-referred smokers were successfully contacted proactively by the Oregon Tobacco Quit Line, 41 % of fax-referred smokers were not successfully connected by telephone and thus did not receive smoking cessation counseling from the quitline [21] . The large percentage of smokers that are referred by fax and do not end up connecting with the quitline is often cited as a drawback of the proactive referral method because quitlines then devote substantial resources to make unsuccessful call-back attempts to large numbers of smokers [22] . A similar trend was found with fax referrals of smokers seen in Mississippi dental offices where smokers were more likely to quit if they connected with the quitline, though only a small number of people who received the fax referral ultimately connected and received counseling from the quitline [23] . While repeated call attempts due to unanswered calls or disconnected phone numbers is a significant burden for quitlines [22] , other promotional strategies such as mass media campaigns designed to drive smokers to quitlines may be more expensive [21] . Additionally, the population of smokers referred by fax at a healthcare provider office have generally different characteristics than smokers who respond to quitline mass media campaigns [24] . Thus, many individuals who are referred to quitlines in the healthcare setting may not be the same individuals most likely to respond to promotional advertisements for quitlines.
To better understand quitline usage by parents who were seen in the pediatric outpatient setting, we examined whether proactive enrollment (compared to none or suggestion only) was associated with greater quitline use, after controlling for other factors that could influence the likelihood of using a quitline. Proactive enrollment involves asking the parent who smokes to complete a fax referral form at the time of the visit, which is then faxed to the quitline by the practice staff. The quitline then attempts to contact the parent directly upon receiving the fax referral. Pediatric providers may be ambivalent about enrolling parents to the quitline because they are uncertain how often their referrals will actually be effective in connecting the parents to the quitline [13] . Pediatric healthcare providers will benefit from knowing to what extent proactive enrollments to the quitline are effective and if they are more or less likely to result in use of the quitline compared to a provider suggestion to call the quitline.
We also examined a question posed by Anderson & Zhu [13] in their detailed review of tobacco quitlines which asked whether quitlines are as effective at generating cessation outcomes for people who are proactively enrolled by healthcare providers compared to people who take the initiative to contact quitlines on their own. This is an important question because provider-referred quitline users in other contexts have been observed to utilize the services less and are, on average, less ready to quit compared to self-referred clients [24, 25] . In contrast, an Australian cluster randomized trial conducted with general practitioners demonstrated an increase in smoking cessation rates for patients at 3-months if their practitioner was encouraged to send a fax a referral form to a telephone quitline compared to seeing a practitioner instructed to provide standard of care for smokers [17] . If smoking cessation rates of those who are proactively enrolled by a pediatric healthcare provider are even somewhat similar to those who call quitlines on their own then it would suggest that integrating quitline enrollment into the routine pediatric office workflow could be effective at helping a large number of parents quit smoking. In this paper we determined the rate of quitline use in addition to the cessation rate of parents based on the type of referral received from their child's healthcare provider to evaluate the overall impact of proactive enrollment of parents to the quitline compared to provider suggestion to use the quitline.
Methods
The data used in this analysis were collected as part of a cluster randomized controlled trial of the Clinical Effort Against Secondhand Smoke Exposure (CEASE) intervention. The CEASE intervention is a simple method for pediatric offices to systematically address parental smoking and reduce tobacco smoke exposure in families [11] . Twenty pediatric practices from 16 states participated and practices were randomized to control and intervention arms of the study. Healthcare providers at intervention practices were trained to deliver the CEASE intervention, which included training to proactively enroll smoking parents to the quitline by asking parents to complete a fax referral form while at the visit and faxing it to the quitline. The practices were recruited from the Pediatric Research in Office Settings network, the practice-based research network of the American Academy of Pediatrics (AAP).
Participant enrollment
Research assistants attempted to complete post-visit exit interviews with all parents exiting the pediatric office. Parents were eligible to be enrolled in the study if they: indicated that they had smoked a cigarette, even a puff, in the last 7 days, were the parents or legal guardians of the child seen at the visit, were 18 years or older, were English speaking, had a working telephone number, and agreed to sign an informed consent form to enroll in the study. Parents who enrolled in the study at the baseline exit interview were called at 12 months to complete a follow-up telephone survey.
Measures & statistical analysis
Quitline use, assessed at the 12-month telephone followup interview, was defined in this study as having talked about smoking with someone at a quitline. A multivariable analysis using a logistic regression model was conducted to examine which factors measured at baseline were associated with quitline use at 12 months. Variables included in the model were planning to quit in the next 30 days, planning to quit in the next 6 months, frequency of smoking (daily versus non-daily), not receiving any type of referral to use the quitline (none) versus being proactively enrolled at the baseline visit, receiving only a suggestion to use the quitline versus being proactively enrolled at the baseline visit, age, gender, education, race, and practice study arm assignment. The receipt of a quitline referral was assessed by parent self-report at the post-visit exit interview and the practice study arm assignment variable was assigned based on whether or not the practitioners at the practice where the parent was seen had received training in the CEASE intervention.
Parents were asked during the post-visit exit interview and at the 12-month telephone follow-up interview if he or she received a suggestion from anyone, at that visit or at any visit since enrolling in the study respectively, to use the telephone quitline to help quit smoking. If the parent reported at the post-visit exit interview or the 12-month telephone follow-up interview that he or she received a suggestion, the parent was then asked if he or she was enrolled in the quitline to help quit smoking at that visit or at any visit since enrolling in the study respectively. An example of a suggestion to use the quitline is providing the parent with the telephone number for the quitline and leaving it up to the parent to call on his or her own after the visit. The providers participating in the CEASE intervention arm of the study were encouraged to proactively enroll smoking parents to the quitline using the fax referral form during the office visit, though parents who smoked were not randomly assigned to receive a particular type of quitline referral. Rates of quitline use at the 12-month follow-up were compared using a chi-square test for tobacco users who were proactively enrolled at the pediatric office to those who only received a suggestion from the provider to use the quitline to those who received neither during the baseline office visit or at a subsequent visit within the 12-month follow-up period. We also compared selfreported cessation rates using a chi-square test among parents who talked with someone at a quitline who were proactively enrolled in the quitline, who only received a suggestion to use a quitline, and who were not referred by either method to a quitline during the baseline visit or within the 12-month follow-up period. Self-reported smoking cessation at the time of the 12-month interview was defined as not smoking a cigarette, even a puff, within the past 7 days. All analyses were conducted by using generalized estimating equation techniques to take into account provider clustering. SAS version 9.3 (SAS Institute, Cary, NC) was used for all analyses.
Results
Of the 1980 parents enrolled, 1355 (68 %) completed a 12-month telephone interview and of those 139 (10 %) reported talking with a quitline about smoking (15 % intervention versus 6 % control; p < .0001). Demographic and baseline characteristics of the parents who completed the 12-month telephone interview are presented in Table 1 . The follow-up rates of parents enrolled at baseline who completed the 12-month telephone interview were not significantly different for those who received a proactive enrollment to the quitline (65.9 %), received only a suggestion to use the quitline (70.6 %) or received neither (68.3 %) at the baseline visit (p = 0.71). The results of the multivariable logistic regression model are presented in Table 2 . Parents who were Hispanic (aOR 2.12 (1.22, 3.70)), black (aOR 1.57 (1.14, 2.16)), planned to quit smoking in the next 30 days (aOR 2.32 (1.47, 3.64)), and had attended an intervention practice (aOR 2.37 (1.31, 4.29)) were more likely to have talked with a quitline. Parents who only received a suggestion from a healthcare provider to use the quitline (aOR 0.45 (0.23, 0.90)) and those who were not proactively enrolled and did not receive a suggestion from a healthcare provider (aOR 0.33 (0.17, 0.64)) were less likely to talk with a quitline than those who were proactively enrolled in the quitline at the baseline visit.
Parents who were proactively enrolled in a quitline during one of their child's visits were more likely than those who received a suggestion only to report using the quitline at follow-up. Specifically, 48 out of 254 parents (19 %) who received a suggestion at the baseline or at a subsequent visit to use the quitline but were never proactively enrolled in the quitline reported talking with a quitline about smoking during the 12 month follow-up period whereas 37 out of 82 parents (45 %) who were proactively enrolled in the quitline at the baseline visit or at a subsequent visit reported talking with a quitline about smoking during the 12 month follow-up period. Only 54 out of 1019 (5 %) parents who did not receive a suggestion to use quitline and were not proactively enrolled in the quitline at the baseline visit or at a subsequent visit ended up talking with a quitline. Results are presented in Table 3 .
Self-reported smoking cessation rates were not significantly different among parents who talked with a quitline about smoking regardless of receiving a proactive enrollment to the quitline (19 %), receiving only a suggestion to use the quitline (25 %) or receiving neither (17 %) at the baseline visit or during a subsequent visit within the 12-month follow-up period (chi-square (2) = 1.52, p = 0.47). Results are presented in Table 4 .
Discussion
This study examined quitline usage by parents seen in the pediatric outpatient setting to determine what type of referral was associated with greater quitline use. Pediatrician's suggestion to use the tobacco quitline was associated with an increased likelihood of quitline use by parents, but proactive enrollment to the quitline at the time of the visit was associated with more than double the rate of quitline utilization compared to suggestion alone. As shown in Table 3 , being proactively enrolled in the quitline at a visit, the highest level of intervention in this study, showed the strongest association with quitline use, suggesting that higher levels of intervention to connect smoking parents to quitlines may yield greater amounts of quitline users in pediatric practices. The findings presented in the current study are consistent with findings from the limited number of previous studies that have looked at the association between referral type and quitline utilization for parents within a pediatric setting [7, 19] . Proactive enrollment in the quitline in adult healthcare settings using fax referral forms also found significantly higher quitline utilization rates like we did in the current study [17, 20, 21, 26] . Therefore, the existing evidence suggests that changing clinic workflows to not only recommend quitlines to parental smokers, but also enroll parents to the quitline at the point of service should result in referrals that generate a higher yield of quitline users.
Quitline promotional efforts within pediatric healthcare settings will be furthered strengthened by knowing that proactive quitline enrollments were associated with a similar likelihood of smoking cessation among quitline users when compared to encouraging parents enroll in the quitline on their own [13] . A previous study conducted on Arizona Smokers Helpline callers found that a healthcare provider suggestion to use the quitline and a proactive quitline enrollment by fax were each significantly more likely to result in cessation than callers who were not referred in either way to the quitline by a provider, though the quit rates following a provider suggestion to use the quitline or proactive quitline enrollment were not statistically different from each other [27] . We did not find a statistically significant different rate of quitting among quitline users who did not receive a suggestion to use quitline and were not enrolled for quitline, only received suggestion to use quitline, or were proactively enrolled in the quitline.
Because our study demonstrated that proactive enrollment to the quitline greatly increases the rate of quitline use compared to provider suggestion alone, we would expect the number of quitters to increase in practices that use the proactive referral model compared to provider suggestion alone. At the time of our study, the participating practices were utilizing paper-based medical records. A pilot quitline eReferral system that was developed using Epic electronic health record software was tested in a project with the Wisconsin Tobacco Quit Line and showed that adult tobacco users visiting healthcare clinics were more likely to receive a referral to the quitline when utilizing the eReferral method compared to the traditional method of using a paper fax referral form [28] . Developing similar efficient electronic quitline referral systems that fit into the clinical workflow for smoking parents seen in the pediatric setting should help maximize the benefits demonstrated in this study [29] . Electronic referral systems that allow for enhanced communication between the pediatric healthcare provider and the quitline might be helpful to coordinate care and ensure smokers get successfully connected to the quitline [24] . The results of our cessation outcome analysis presented in Table 4 should be interpreted cautiously due to a small sample size. Additional limitations of this study include the lengthy 12-month follow-up period when a parent could have used a quitline thus increasing the potential for recall bias, the potential for a parent to have been influenced during the follow-up period to use a quitline outside of the context of their child's medical visit, and the possibility that the self-reported cessation outcome was caused by factors other than quitline use that were not accounted for in this study. Parental motivation to quit may have influenced the type of quitline referral they received. For instance, a parent could have declined to complete a quitline fax referral form after it was offered to them by a healthcare provider. This study also relied on parent self-report data and the use of crosssectional data, which precludes inference of causality.
We found that black and Hispanic parents were more likely than white parents to use the quitline. A previous study of California Smokers Helpline users had similar results and found that black smokers were also more likely than whites to use the service [30] . Reasons for these observed racial disparities among quitline users are not entirely known, though minority groups suffer disproportionate health and economic disparities from tobacco-related diseases when compared to whites [31] . Quitlines are also available to everyone regardless of income, insurance status, or availability of transportation, and the near universal availability of tobacco quitlines compared to other tobacco cessation services may be at least partly responsible for the increased use of quitlines among minorities who may have more barriers to accessing other forms of smoking cessation treatment. While the availability of quitlines has improved access to tobacco dependence treatment, a recent study showed significant disparities persist in the long-term cessation rates between high and low socioeconomic status individuals who use free proactive quitlines [32] . More intensive tobacco cessation service delivery to low socioeconomic status individuals may be needed to improve cessation rates. For instance, distribution of free or subsidized nicotine replacement therapy has been shown to increase quitline usage [33] and is associated with higher smoking cessation rates among individuals receiving telephone counseling [34, 35] . We also found that quitlines are more likely to be used by parents who are planning to quit within the next 30 days. This suggests that parents who are contemplating a quit attempt in the near future may be a particularly important group to target with quitline enrollment, as they were more likely to connect with the quitline and use the service. Some quitlines evaluate callers' readiness to quit as a criteria for allocating more intensive counseling services [36] , and it is unknown to what degree this practice may have influenced the results observed in our study. For instance, some quitlines screen smokers and provide counseling only to those people who are ready to quit [36] in an effort to maximize the overall impact on the population with the limited funding received by quitlines [37] . When possible, future research should take into account quitline eligibility protocols used to allocate counseling services when comparing cessation outcomes across different referral types.
Conclusions
Our results highlight the importance of not just recommending the quitline to parents but also offering parents the opportunity to enroll in the quitline at the time of their child's visit to the pediatric office. By enrolling parents who smoke in the quitline, pediatric healthcare providers maximize the likelihood that underserved families use this free evidence-based program to help become tobacco-free. 
